Breastfeeding mothers needed adequate energy intake to provide 6-month exclusive breastfeeding that is necessary for infant growth and development. This study aimed to investigate real intake at the first and sixth month of breastfeeding and determine the dominant factor affecting 6-month exclusive breastfeeding provision. The design of this study was cross-sectional conducted in March-April 2015 among 109 mothers with 6-12-month-old infant living and registered at integrated health care in Kalangan Primary Health Care area. Data were collected through interview using questionnaires. Breastfeeding mothers' intake was asked using Semi-Quantitative Food Frequency Questionnaire. The study found that 6-month exclusive breastfeeding proportion was 22.9%. Mean energy intake of breastfeeding mothers declined from 2551 kcal/day in the first month of breastfeeding to 1718 kcal/day in the sixth month of breastfeeding. After controlled by other variables, energy intake in the sixth month of breastfeeding was found to be the most dominant factor affecting 6-month exclusive breastfeeding provision. Mothers with low energy intake at the sixth month of breastfeeding period were likely 9 times more to fail in providing 6-month exclusive breastfeeding compared to those with adequate energy intake.
Introduction
In the world, out of 136 million infants born every year, 92 million infants do not receive breast milk optimally. World Health Organization and United Nation Children's Fund recommend the optimum breastfeeding i.e. first, early initiation of breastfeeding within one hour of birth; second, exclusive breastfeeding within the first six months of life (6-month exclusive breastfeeding); third, appropriate timing for complementary feeding after 6 months of age; fourth, continued breastfeeding up to two years of age. 1, 2 Survey shows that in Indonesia, coverage of 6-month exclusive breastfeeding is still under the determined target (50%). 3 Reports of Provincial Health Office all over Indonesia show that North Sumatera is at bottom five group in achievement of exclusive breastfeeding 0-6 months, only at 41.3%. 5 According to Health Profile of North Sumatera Province in 2012, the achievement of exclusive breastfeeding since 2004-2012 tend to significantly decrease. The achievement of exclusive breastfeeding coverage in 2012 was the lowest achievement by 20.3%. Furthermore, 8 of 33 districts/cities in North Sumatera achieve exclusive breastfeeding by 0% and one of them is Central Tapanuli District. 5 Nutrition of breastfeeding mothers closely related to breast milk production. Breastfeeding mothers need balanced and adequate nutritional intake to meet the needs of energy, protein, fat, and other nutrients as well as water. Nutrition recommendation for breastfeeding mothers is larger than for pregnant mothers. 6 Recently, most pregnant mothers already have the awareness of the importance of maintaining healthy pregnancy by completing nutritional needs. However, after giving birth, there are many mothers who immediately reduce and even limit food, so the nutritional intake is decreasing if compared to the time of pregnancy. 7 Most mothers still often ignore the energy intake during breastfeeding, so energy consumption of breastfeeding mothers becomes lower than energy consumption of pregnant mothers. A study among groups of vegetarian and non-vegetarian mothers in five big cities in Indonesia showed that the energy intake of mothers during breastfeeding is lower significantly than during pregnancy. 8 The low energy intake of vegetarian mothers affects the lower weight of mothers significantly in six months after exclusive breastfeeding compared to the non-vegetarian mothers, yet it does not affect their infants. 9 Study reported that breastfeeding mothers require higher energy consumption, since the amount of energy consumption affects quality and quantity of breastmilk production. 10 A qualitative study in Jakarta and Depok reported that causes of the low energy intake of breastfeeding mothers including the lack of knowledge and attitude regarding the high nutritional needs during breastfeeding, bustle of mothers about taking care of their infants so mothers feel tired to cook and eat, a reduction in milk and supplement consumptions, avoided food, and minimum information from health officers regarding nutritional needs for breastfeeding mothers. 11 In Africa, the success of exclusive breastfeeding related to the number of family members. Extended families were found to be more successful in exclusive breastfeeding. 12 Moreover, any difficulties occur in early period of breastfeeding. A study also shows that energy intake of mothers decreases during breastfeeding period as shown by significant differences between maternal energy intake in the first month and in the sixth month. 8, 13 This study aimed to determine proportion of 6-month exclusive breastfeeding, the amount of energy intake of breastfeeding mothers in the early exclusive breastfeeding (the first month) and the late exclusive breastfeeding (the sixth month), and the dominant factor related to 6- 
Method
Study with cross-sectional design was conducted in March-April 2015 in the working area of Kalangan Primary Health Care, Central Tapanuli District, North Sumatera Province. The population was all mothers who had infants aged older than 6-12 months were registered in integrated health care and living in working area of Kalangan Primary Health Care. The sample were 109 mothers-infants. Data were collected through direct interview to respondents by questionnaire. There were two data collectors from Kalangan Primary Health Care.
The dependent variable in this study was provision of exclusive breastfeeding to six months, while the main independent variable was the energy intake of breastfeeding mothers. The operational definition of exclusive breastfeeding to six months is that infants receive only breast milk for six months, no other foods or drinks were given, except medicines. 1, 14 Meanwhile, predominant breastfeeding means breast milk as the major source of infant's food, but in addition to breast milk, the infant also receives water and water-based drinks (sweet and natural taste, tea, infusion, etc), fruit juice; oral rehydration solutions (ORS), drops and syrups (vitamin, mineral and medicines), and ritual fluids in limited amount. 1 In this area, 6-month exclusive breastfeeding, as defined by WHO, is very difficult to find because of unsupportive lo-cal culture, such as the culture of providing prelacteal feeds. Study shows that predominant breastfeeding is not different with exclusive breastfeeding in relation to risk of infant death. 15 Data of breastfeeding mothers' energy intake were obtained from direct interview by using FFQ semi-quantitative to breastfeeding mothers. Data were obtained by measuring breastfeeding mother once in the first month and once in the sixth month post-partum. The energy intake of breastfeeding mothers was classified into two categories, namely less energy intake (< 2100 kcal) and sufficient energy intake (≥ 2100 kcal). 8 The obtained data used univariate, bivariate, and multivariate analysis. Bivariate analysis used chi-square analyisis and multivariate analysis used multiple logistic regression test.
Results
Proportion of exclusive breastfeeding in working area of Kalangan Primary Health Care, Central Tapanuli District in 2015 was only 22.9%. Proportion of sufficient energy intake in the first month was 54.1% and the sufficient energy intake in the sixth month decreased to 23.9% (Table 1) . Breastfeeding mother respondents generally had low level of education (elementary and junior high school) (60.6%), poor knowledge (79.8%), unemployed (78.0%) and had more than one child (81.7%).
None of the mothers took early initiation of breastfeeding, also supports from husbands and health officers were relatively low (less than 50%). However, most mothers had a positive attitude (90.8%) and mothers almost never got exposed to formula milk advertising (97.2%) ( Table 1) .
The average energy intake of breastfeeding mothers in the first month was 2551 kcal and 1718 kcal in the sixth month. The difference of mean value between the first and the sixth month was quite large at 833 kcal. The result of statistical test showed that there was significant difference of breastfeeding mothers' energy intake in the first and in the sixth month ( Table 2) .
The results of multivariate analysis showed that the dominant variable significantly related to 6-month exclusive breastfeeding was energy intake in the sixth month after controlled with other variables. Odds ratio value of energy intake of breastfeeding mothers in the sixth month 
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was 9.0 (95% CI: 2.2 -37.4) which means that breastfeeding mothers who received less energy intake in the sixth month were 9 times higher at risk not to breastfeed exclusively to six months compared to breastfeeding mothers who received sufficient energy intake in the sixth month (Table 3) .
Discussion
In accordance with data on the extent of exclusive breastfeeding from the Health Profile of North Sumatera Province, this study showed that exclusive breastfeeding prevalence in the working area of Kalangan Primary Health Care, Central Tapanuli District was low, only at 22.9%. Most mothers did not breastfeed exclusively. Low exclusive breastfeeding in this area may be caused by low education, knowledge, socio-economic status and less support from family and community. Inappropriate marketing of formula milk is considered detrimental to mothers' perception of exclusive breastfeeding and so it would be expected to decrease rates of exclusive breastfeeding to six months.
This study found that the average energy intake of breastfeeding mothers decreased from 2551 kcal/day in the first month to 1718 kcal/day in the sixth month. This result was in line with a previous study which showed that energy intake of breastfeeding mothers decreased continuously throughout the breastfeeding period. 8, 13 These levels did not fully meet the recommendation from the Nutrient Adequacy Ratio in Indonesia that energy intake of breastfeeding mothers should increase from +330 kcal/day for the first six months of life to +400 kcal/day for the next six months though in the first month is adequate. The intake in the first month is adequate but not for the sixth months' intake.
It is important that mothers provide sufficient breastmilk to support the rapid growth of infants. Reduced energy intake may decrease the ability of mothers to breast-feed exclusively. 13 In less developed areas, many mothers suffer from chronic energy deficiency of exclusive breastfeeding with inadequate quantity and quality of breast milk, which affects the infant's nutritional status. 16 Mohammad, Sunehag & Haymond, 17 reported that studies in breastfeeding women from the United States and Sweden concluded that women can successfully breastfeed their infants if they have been provided calorie intakes of 1800-2200 kcal/day. 17 Fikawati, 8 found that mothers that consumed ≥2100 kcal/day were more able to breastfeed exclusively for six months compared to mothers who consumed less energy.
This study used multivariate analysis to determine dominant factors in continuation of exclusive breastfeedingto six months. Energy intake in the sixth month was the dominant factor for exclusive breastfeeding to six months. Mothers with decreased energy intake had a 9-times higher chance of not exclusively breastfeeding for 6 months than those with a higher energy intake. This is concordant with a study conducted in Bekasi by Syafiq, Fikawati and Widiastuti, 13 which found that average energy intake decreased through the breastfeeding period and that mothers with low energy intake had a 4-times higher chance of early cessation of breastfeeding. Fikawati, Syafiq and Mardatillah, 18 also found that exclusive breastfeeding to six months correlated significantly with a higher energy intake.
This study showed that the main cause for failure of exclusive breastfeeding before six months was low energy intake of the mother during breastfeeding period. Reasons that mothers consume less calories than recommended may include mothers not consuming sufficient calories since the beginning of pregnancy, striving to return to pre-pregnancy body weight, not having access to sufficient food especially early in breastfeeding period, limited knowledge and motivation about high nutritional needs while breastfeeding, mother foregoing meals due to fatigue from caring for infant, decrease of supplement intake and infant's milk consumption, dietary restrictions, insufficient information about intake requirements from health workers, and mothers' failure to account for daily increases in energy requirements. 11, 18 Gonzales, Habicht, Rasmussen, and Delgado, 19 found that mothers with higher energy intake had higher rates of exclusive breastfeeding to 20 weeks after giving birth 13 reported that mothers with low energy consumption during breastfeeding had 4 times higher risk of short duration of breastfeeding. Expectant mothers may gain 1-2 kg of fat during pregnancy which can subsequently be utilized during breastfeeding. However, other studies have suggested that energy intake of mothers is important from the start of breastfeeding. One such study found that insufficient energy intake from the beginning of breastfeeding leads to insufficient fat stores to support breastfeeding after the fourth month. 17 Insufficient milk production may lead to anxiety of the mother about whether to continue exclusive breastfeeding orprovide formula milk to supplement or replace breast-milk (weanling's dilemma). 20 Olson, 21 showed that mothers who are successful in breastfeeding usually have a balanced diet. To support milk production and prevent malnutrition in mothers, breastfeeding women must increase their energy intake above the general recommended level for adult women. 22 In addition to supporting successful milk production, added calories are utilized for post-birthing recovery. Balanced food intake while breastfeeding is a very important component in attaining optimal health for mothers and infants. 23 Mothers with insufficient fat reserves, commonly with low socio-economic status, may be forced to breastfeed exclusively leading to catabolization of the tissues of the mother to support milk-production leading to malnourishment of the mother. 9 It may be considered that physiology prioritizes support of the infant as significant tissue catabolism will occur before milk-production is affected. 24 In Indonesia, the availability of information regarding the high nutrition and energy requirements while breastfeeding is poor. 8 A study in Bogor of 220 breastfeeding mothers found that average energy and protein intake was 70% lower than recommend levels and intake of Fe, Ca, Zn, vitamin A and vitamin C were 77% lower than recommended levels. 25 However, that study also found that vegetable intake doubled compared to before pregnancy intake as mothers considered that it would improve their breastfeeding performance. 25 This is consistent with information provided for breastfeeding mothers, such as suggestions to eat diverse foods; increase fruit, vegetable and water consumption; and good breastfeeding tips. However, advice is not given regarding the high-energy requirements for breastfeeding mothers.
Conclusion
The prevalence of six-month exclusive breastfeeding is low at 22.9%. The average energy intake of breastfeeding mothers in the first month is sufficient at 2551 kcal/day, however, this figure continuously decreases to only 1718 kcal/day in the sixth month. Energy intake in the sixth month is the most significant contributing factor to six-month exclusive breastfeeding, after controlling for the variables energy intake in first month, education, knowledge, support from husband, occupation, and support from health workers, with OR = 9.0 (95% CI: 2.17-37.35). This means that mothers with low energy intake at the sixth month of breastfeeding period would have 9 times higher chance to fail providing 6-month exclusive breastfeeding compared to those with adequate energy intake.
Recommendation
To achieve the target of 6-month exclusive breastfeeding, attention must be paid to achieving sufficient nutrition for breastfeeding mothers from the first to the sixth month of breastfeeding. It is suggested for government to plan supplementation program for breastfeeding mothers especially in the second three months. Another study should be conducted to explore the reason of declining energy intake during breastfeeding.
